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THE CLAIMS: 

Please amend claims 4, 5, 11, 15-17, and 20-24, and add new claims 25-30 as 
follows: 

1 . (Original) A compound semiconductor stacked structure having a first 
compound semiconductor layer, an active layer, and a second compound 
semiconductor layer, which are successively stacked on a substrate, wherein 

said first and second compound semiconductor layers are each a compound 
semiconductor layer having Sb and at least two of five elements consisting of Al, Ga, In, 
As and P; 

said active layer consists of a compound semiconductor with a composition 
represented by ln x Gai-xAs y Sbi.y (0.8 < x < 1 .0, 0.8 < y < 1 .0); 

said first and second compound semiconductor layers each have a band gap 
greater than that of said active layer, and a resistance at least five times greater than 
that of said active layer; 

lattice constant differences between said active layer and said first and second 
compound semiconductor layers are set within a range of 0.0% to 1 .2%; and 

said active layer is thicker than 30 nm and thinner than 100 nm. 

2. (Original) The compound semiconductor stacked structure as claimed in 
claim 1 , further comprising a third compound semiconductor layer that is represented by 
ln w Gai. w As (0 < w < 1 ), and stacked on said second compound semiconductor layer. 

3. (Original) The compound semiconductor stacked structure as claimed in 
claim 1 , wherein said active layer is InAs. 
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4. (Currently Amended) The compound semiconductor stacked structure as 
claimed in claim 1 , [[2 or 3,]] wherein said first and second compound semiconductor 
layers are each composed of AlzGai-zAsySb^Y (0.0 < Z < 1 .0, 0.0 < Y < 0.3). 

5. (Currently Amended) A magnetic sensor comprising electrodes formed on 
said active layer of said compound semiconductor stacked structure as defined in aey- 
on e of c l aims 1 - 4 claim 1 . 

6. (Original) Mobile equipment using the magnetic sensor as defined in 
claim 5. 

7. (Original) The mobile equipment as claimed in claim 6, wherein said 
mobile equipment is a mobile phone. 

8. (Original) A Hall device comprising: 

semiconductor thin films including an active layer composed of ln X iGai. 
xiAs Y iSbi_Yi (0 < X1 < 1 , 0 < Y1 < 1), and compound semiconductor layers that are 
formed on and under said active layer, and that each have a band gap greater than that 
of said active layer; 

a metal electrode layer; and 

a passivation, wherein 

said metal electrode layer makes contact only with said active layer, and a top 
surface and side surfaces of said semiconductor thin films other than the contact 
surface are directly covered with said passivation. 

9. (Original) The Hall device as claimed in claim 8, wherein said compound 
semiconductor layers are each including Sb. 
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10. (Original) The Hall device as claimed in claim 9, wherein the compound 
semiconductor layer formed on said active layer has at least two layers, and a surface 
layer of them is composed of In^Gaio^As (0 < X2 < 1 ). 

1 1 . (Currently amended) The Hall device as claimed in claim 8, [[9 or 1 0,]] 
wherein said semiconductor thin films are formed on a substrate composed of GaAs or 
Si, said active layer is composed of InAs, and said compound semiconductor layers are 
each composed of Alz1Ga1.z1Asv2Sb1.Y2 (0 < Z1 < 1, 0 < Y2 < 0.3). 

12. (Original) A Hall device comprising: 

semiconductor thin films having an active layer composed of lnxiGai.xiAs Y iSbi-Yi 
(0 < X1 < 1 , 0 < Y1 < 1), and compound semiconductor layers that are formed on and 
under said active layer and that each have a band gap greater than that of said active 
layer; 

a metal electrode layer; and 
a passivation, wherein 

the compound semiconductor layer formed on said active layer has at least two 
layers, and a surface layer of them is composed of lnx2Gai.x2As (0 < X2 < 1 ). 

13. (Original) A Hall device comprising: 

a magneto-sensitive pattern with a multilayer structure that includes an active 
layer composed of an ln x Gai- x As y Sbi-y (0<x<1,0<y<1) layer greater than 30 nm 
and less than 100 nm in film thickness, and compound semiconductors sandwiching the 
active layer, wherein 
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input resistance R x sensitivity Vh is equal to or greater than 20 [QDV] under 

conditions that an input voltage is 1 V, and applied magnetic field is 50 mT. 

14. (Original) The Hall device as claimed in claim 13, wherein said active 
layer has its upper and lower layers composed of Sb and at least two of five elements of 
Al, Ga, In, As and P. 

15. (Currently amended) A pointing device using the Hall device as defined in 
claim 13 [[or 14]]. 

16. (Currently amended) An open/close detection switch using the Hall device 
as defined in claim 13 [[or 14]]. 

17. (Currently amended) A geomagnetic direction sensor using the Hall 
device as defined in claim 13 [[or 14]]. 

18. (Original) A fabrication method of a Hall device comprising the steps of: 
forming semiconductor thin films including an active layer composed of ln X iGai. 

xiAs Y iSbi-Yi (0 < X1 < 1, 0 < Y1 < 1), and compound semiconductor layers that are 
formed on and under said active layer, and that each have a band gap greater than that 
of said active layer; 

exposing said active layer by etching the compound semiconductor layers on 
regions at which a metal electrode layer is to be formed; and 

forming a passivation subsequently such that it covers the entire semiconductor 
thin films. 

19. (Original) The fabrication method of the Hall device as claimed in claim 
18, further comprising the steps of: 
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etching said semiconductor thin films except for a magneto-sensitive pattern and 
electrode contact regions using the patterned passivation as a mask; and 

covering with a second passivation said substrate and side surfaces of said 
semiconductor thin films exposed by the etching step, and said passivation. 

20. (Currently amended) [[A]] The fabrication method of [[a]] the Hall device 
comprising the stops of: as claimed in claim 18. forming s e m i conductor thin fi l ms 
including an act i vo layor composod of Inx ^^^^As^Sb ^ (0 < X1 < 1 , 0 < Y1 < 1 ), and 
compound s e miconductor l ay e rs that ar e form e d on and und e r sa i d activ e l ay e r, and 
that e ach i nclude Sb, and that each havo a band gap groator than that of said activo 
lay e r; 

form i ng a first passivat i on aftorth o st e p of forming said somiconductor th i n f i lms; 
remov i ng by etching sa i d s e miconductor thin f i lms oxc o pt for a magnoto sensit i v e 
patt e rn and e l e ctrod e contact r e g i ons using the patt e rn e d first pass i vat i on as a mask; 

onrl 

CrTTCT 

covor i ng w i th a second passivation said substrato and sa i d comiconduGtor th i n 
fi l ms oxposod by otoh i ng, and said first passivation 

wherein said first passivation is composed of SiO?. and said second passivation 
is composed of Sia NU. 

21 . (Currently amended) [[A]] The fabrication method of [[a]] the Hall device 
comprising tho stops of: form i ng somiconductor thin fi l ms i ncluding an activo l ayor 
composod of I nxiGa4-x4As^Sb4-Y4 (0 < X1 < 1 , 0 < Y1 < 1 ), and compound 
som i conductor layors that aro formod on and undor said act i vo lay e r, and that oach 
inc l udo Sb, and that oach havo a band gap groator than that of said activo layor; 
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forming a first pass i vation oftor tho st e p of form i ng sa i d com i conductor thin films; 

removing by otch i ng said somiconductor th i n f i lms except for a magnoto sons i tivo 
pattorn and ele ctrode contact reg i ons using th e patterned first pass i vation as a mask; 

e xpos i ng said activ o l ay e r making contact w i th said mota l oloctrodo l ayer by 
removing s a i d first passivation and upp e r compound som i conductor l ayer by otch i ng; 

cov e r i ng with a second pass i vat i on sa i d substrate and said som i conductor thin 
f i lms e xpos e d by otching, and said f i rst pass i vation; 

exposing sa i d act i vo l ayer by patterning said second pass i vat i on; and 

forming said mota l oloctrodo l ay e r as claimed in claim 18, wherein said 
semiconductor thin films are formed on the substrate composed of GaAs or Si, said 
active layer is composed of InAs, and said compound semiconductor layers are each 
composed of Al7 i Ga i. 7 i AsypSb i.Y? (0 < Z1 < 1 , 0 < Y2 < 0.3) . 

22. (Currently amended) A fabrication method of a Hall device comprising the 
steps of: 

forming semiconductor thin films including an active layer composed of ln X iGai_ 
xiAs Y iSbi. Y i (0 < X1 < 1 , 0 < Y1 < 1), and compound semiconductor layers that are 
formed on and under said active layer, and that each include Sb, and that each have a 
band gap greater than that of said active layer; 

forming a first passivation after the step of forming said semiconductor thin films; 

removing by etching said semiconductor thin films except for a magneto-sensitive 
pattern and electrode contact regions using the patterned first passivation as a mask; 
and 

-21- 



PATENT 

Attorney Docket No. 04208.0204 
CUSTOMER NUMBER 22,852 

covering with a second passivation said substrate and said semiconductor thin 
films exposed by etching, and said first passivation[[;]] 

e xposing sa i d active l ayer mak i ng contact w i th sa i d mota l oloctrodo l ay e r 
by remov i ng said first and second passivation and upp e r compound 
s e m i conductor l ay e r by otch i ng; 

covoring oaid som i conductor thin f i lms and said socond pass i vation, which aro 
e xposed by e tch i ng, with a third passivation; 

e xpos i ng said activo l ay e r by pattern i ng sa i d third pass i vation; and 

form i ng sa i d m e tal e l e ctrode l ay e r . 

23. (Currently amended) The fabrication method of the Hall device as claimed 
in any one of c l aims 1 8 22 claim 22 . wherein said first passivation is composed of 
Si02, and said second passivation is composed of Si3N4. 

24. (Currently amended) The fabrication method of the Hall device as claimed 
in any on e of c l a i ms 1 8 22 claim 22 . wherein said semiconductor thin films are formed 
on the substrate composed of GaAs or Si, said active layer is composed of InAs, and 
said compound semiconductor layers are each composed of Alz1Ga1.z1AsY2Sb1.Y2 (0 < 
Z1 < 1,0<Y2<0.3). 

25. (New) A fabrication method of a Hall device comprising the steps of: 
forming semiconductor thin films including an active layer composed of ln X iGai. 

xiAs Y iSbi.Yi (0 < X1 < 1 , 0 < Y1 < 1 ), and compound semiconductor layers that are 
formed on and under said active layer, and that each include Sb, and that each have a 
band gap greater than that of said active layer; 
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forming a first passivation after the step of forming said semiconductor thin films; 

removing by etching said semiconductor thin films except for a magneto-sensitive 
pattern and electrode contact regions using the patterned first passivation as a mask; 

exposing said active layer making contact with said metal electrode layer by 
removing said first passivation and upper compound semiconductor layer by etching; 

covering with a second passivation said substrate and said semiconductor thin 
films exposed by etching, and said first passivation; 

exposing said active layer by patterning said second passivation; and 

forming said metal electrode layer. 

26. (New) The fabrication method of the Hall device as claimed in claim 25, 
wherein said first passivation is composed of SiC>2, and said second passivation is 
composed of Si 3 N 4 . 

27. (New) The fabrication method of the Hall device as claimed in claim 25, 
wherein said semiconductor thin films are formed on the substrate composed of GaAs 
or Si, said active layer is composed of InAs, and said compound semiconductor layers 
are each composed of Alz1Gai.ziAsv2Sb1.Y2 (0 < Z1 < 1, 0 < Y2 < 0.3). 

28. (New) A fabrication method of a Hall device comprising the steps of: 
forming semiconductor thin films including an active layer composed of ln X iGai. 

xiAs Y iSbi. Y i (0 < X1 < 1 , 0 < Y1 < 1 ), and compound semiconductor layers that are 
formed on and under said active layer, and that each include Sb, and that each have a 
band gap greater than that of said active layer; 

forming a first passivation after the step of forming said semiconductor thin films; 
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removing by etching said semiconductor thin films except for a magneto-sensitive 

pattern and electrode contact regions using the patterned first passivation as a mask; 

and 

covering with a second passivation said substrate and said semiconductor thin 
films exposed by etching, and said first passivation; 

exposing said active layer making contact with said metal electrode layer by 
removing said first and second passivation and upper compound semiconductor layer 
by etching; 

covering said semiconductor thin films and said second passivation, which are 
exposed by etching, with a third passivation; 

exposing said active layer by patterning said third passivation; and 
forming said metal electrode layer. 

29. (New) The fabrication method of the Hall device as claimed in claim 28, 
wherein said first passivation is composed of SiC>2, and said second passivation is 
composed of Si 3 N 4 . 

30. (New) The fabrication method of the Hall device as claimed in claim 28, 
wherein said semiconductor thin films are formed on the substrate composed of GaAs 
or Si, said active layer is composed of InAs, and said compound semiconductor layers 
are each composed of AI Z iGai-ziAsY2Sbi- Y 2 (0 < Z1 < 1 , 0 < Y2 < 0.3). 
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